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11... LATCH HOLD CIRCOIT ON MASTER SIDB 

12... LATCH BOLD CIRCOIT Oil SLAVE SIIS 

13... CLOCK CIRCUIT 

15... DATA SIGNAL 

16. . .DATA/CLOCK PATH 

18... CLOCK SIGNAL 

19... FLIP-FLOP OUTPUT 

(57) Abstract: A kw-powcr, hig|i-q)eed fl^flop circuit is provided that has a simplified, smaller circuit configuration. A flip- 
flop comprises two latch hold circuits composed of transistors (B1-B4) and transistors (B5-B8X re^)ectively; and a clock-input 
differential circuit composed of transistors (B9-B12)l With clock inputs (CP) and (CN) being high and low, respectively, transistors 
(B9, BIO) turn on, and tfie current fiom a constant cuncnt source (12) turns transistor (B2, B3) off. Similarly, transistors (B5, B8) 
are also turned off, causing tfie second latch hold circuit to be in hold state. With clock inputs (CP) and (CN) being low and high, 
req)ectively, the states of the first and second latch hold circuits are switched, resulting in flip-flop operation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) The 1st latch hold circuit where a data signal and a clock signal are inputted, (B) The 2nd latch hold 
circuit which direct cascade connection is carried out to the 1st latch hold circuit without other circuits, and the output 
of the 1 st latch hold circuit is supplied, and outputs the flip-flop output of the flip-flop circuit concerned, (C) It is the 
flip-flop circuit which has the clock circuit which gives a clock signal to the 1st and 2nd latch hold circuits. Flip-flop 
circuit characterized by containing a data signal component and a clock signal component in said output of the 1st latch 
hold circuit. 

[Claim 2] (A) The 1st latch hold circuit where a data signal and a clock signal are inputted, (B) The 2nd latch hold 
circuit which cascade connection is carried out to the 1st latch hold circuit, and the output of the 1st latch hold circuit is 
supplied, and outputs the flip-flop output of the flip-flop circuit concerned, (C) It is the flip-flop circuit which has the 
clock circuit which gives a clock signal directly to the 1st and 2nd latch hold circuits without other circuits. Flip-flop 
circuit characterized by containing a data signal component and a clock signal component in said output of the 1st latch 
hold circuit. 

[Claim 3] The 1st latch hold circuit consists of the 1st, 2nd, 3rd, and 4th transistor. The base of the 1st and 4th 
transistors should be connected with one side of two lines where said data signal is inputted, respectively. The base of 
the 2nd and 3rd transistors should be connected with one side of two lines used as said output of the 1st latch hold 
circuit, respectively. The 2nd latch hold circuit It consists of the 5th, 6th, 7th, and 8th transistor. The base of the 5th and 
8th transistors, respectively It is a flip-flop circuit claim 1 characterized by connecting one side of two lines of said 
output of the 1st latch hold circuit, and connecting the base of the 6th and 7th transistors to one side of two lines of said 
flip-flop output, respectively thru/or given in two. 

[Claim 4] (A) 1st latch hold circuit (B) The 2nd latch hold circuit by which direct cascade connection is carried out to 
the 1st latch hold circuit without other circuits, (C) It is the flip-flop circuit which has the clock circuit which gives the 
clock signal for control to the 1st and 2nd latch hold circuits, the 1st and 2nd latch hold circuits According to the 
potential difference between an input and an output, two conditions, a transparent condition and a HOLD status, are 
taken. Said clock circuit Control which gives two conditions of the transparent condition and HOLD status of the 1st 
and 2nd latch hold circuits is carried out. By connecting the output of said clock circuit to the output of the 1st and 2nd 
latch hold circuits The flip-flop circuit characterized by controlling two conditions of the transparent condition and 
HOLD status of the 1st and 2nd latch hold circuits. 

[Claim 5] It is the approach of holding data and synchronizing them with a clock signal using the slave circuit which 
consists of a master circuit which consists of the 1st transistor group, and the 2nd transistor group. The step which 
inputs the (A) data signal into a master circuit, The step which inputs the (B) 1st clock signal into a master circuit, The 
step which changes a part of the 1st ON states and OFF states of a transistor of a transistor group using the (C) 1st clock 
signal, (D) The step which changes a part of the 1st ON states and OFF states of a transistor of a transistor group using 
said data signal, (E) The step which calculates using the 1st transistor group from said data signal and 1st clock signal, 
generates data/clock signal, and carries out a direct output without other circuits to a slave circuit, The step which inputs 
the (F) 2nd clock signal into a slave circuit, The step which changes a part of the 2nd ON states and OFF states of a 
transistor of a transistor group using the (G) 2nd clock signal, (H) The step which changes a part of the 2nd ON states 
and OFF states of a transistor of a transistor group using said data/clock signal, (I) How to hold data and to synchronize 
them with the clock signal characterized by having the step which calculates using the 2nd transistor group from said 
data/clock signal, and 2nd clock signal, and outputs the output of a slave circuit. 

[Claim 6] It is the approach of holding data and synchronizing them with a clock signal using the slave circuit which 
consists of a master circuit which consists of the 1st transistor group, and the 2nd transistor group. The step which 
inputs the (A) data signal into a master circuit. The step which carries out the direct input of the (B) 1st clock signal to a 
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master circuit without other circuits, The step which changes a part of the 1st ON states and OFF states of a transistor of 
a transistor group using the (C) 1st clock signal, (D) The step which changes a part of the 1st ON states and OFF states 
of a transistor of a transistor group using said data signal, (E) The step which calculates using the 1st transistor group 
from said data signal and 1st clock signal, generates data/clock signal, and is outputted to a slave circuit. The step which 
carries out the direct input of the (F) 2nd clock signal to a slave circuit without other circuits, The step which changes a 
part of the 2nd ON states and OFF states of a transistor of a transistor group using the (G) 2nd clock signal, (H) The step 
which changes a part of the 2nd ON states and OFF states of a transistor of a transistor group using said data/clock 
signal, (I) How to hold data and to synchronize them with the clock signal characterized by having the step which 
calculates using the 2nd transistor group from said data/clock signal, and 2nd clock signal, and outputs the output of a 
slave circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field Especially this invention relates to the ECL mold low battery and low-power flip-flop circuit using a 
bipolar transistor about an electron device. 

Background technique The flip-flop circuit has become increasingly important in electron devices, such as a 
semiconductor device, and to be low-battery actuation, low power actuation, high-speed operation, simple structure, and 
few components etc. are desired. In the ECL mold flip-flop circuit which operates by the conventional low battery, the 
circuit ( drawing 6 ) concerning the technique of the circuit ( drawing 5 ) concerning the technique of JP,2-21717,A and 
JP,10-51278,A etc. is located. 

The flip-flop circuit of drawing 5 consists of a master circuit, two latch hold circuits which constitute a slave circuit, and 
clock circuits. The current source was connected between the negative side power sources VEE, there were many 
current sources as five and, as for the emitter, neither of the transistors was fit for low current actuation, although the 
collector has the composition that resistance is connected between the forward side power source VCC or the forward 
side power source VCC and it had become a circuit suitable for low-battery actuation. Moreover, there are many 
transistors as 14 pieces. 

The flip-flop circuit of drawing 6 consists of two data buffer circuits, two latch hold circuits, and clock circuits, each 
transistor is connected with resistance through the current source between the forward side power source and the 
negative side power source, it is suitable for low-battery actuation, and the number of current sources has also decreased 
compared with the circuit of four and drawing 5 . However, only the part of the buffer circuit cormected in front of each 
latch hold circuit requires the transfer time of data, and low battery actuation is desired disadvantageous^ for high- 
speed operation. Moreover, there are many transistors similarly as 14 pieces. 

Disclosure of invention Therefore, in the conventional flip-flop circuit, to be low-battery actuation, low power 
actuation, high-speed operation, simple structure, and few components etc. are desired. This invention aims at offering 
such a flip-flop circuit. 

the flip-flop circuit of this invention - (A) - the 1st latch hold circuit and (B) ~ the 2nd latch hold circuit by which 
cascade connection is carried out to said latch hold circuit, and (C) - it has the clock circuit which gives a control signal 
to said two latch hold circuits. 

Said each latch hold circuit takes two conditions, a transparent condition and a HOLD status, according to the potential 
difference during I/O. A clock circuit carries out control which gives two conditions of each latch hold circuit. The 
detail of each example is explained to a detail in the bottom. 

Using the transistor Bl by which each emitter was connected to the common constant current source - B4, said latch 
hold circuit considers each base of a transistor Bl and B4 as the input of the couple of a forward side and a negative 
side, considers the collector of the connected transistor Bl and B-2, and the base of B3 as a negative side output, and 
considers the collector of the connected transistor B3 and B4, and the base of B-2 as a forward side output. 
Since transistor B-2 fi"om which each input becomes off [ a transistor Bl and B4 ] when potential is lower than each 
output, and serves as positive feedback, and B3 become ON, a HOLD status is maintained, and the condition of turning 
on and off of each transistor is reversed when the potential difference is reverse, it will be in a transparent condition. 
A clock circuit consists of transistors B9-B12 by which each emitter was connected to the common constant current 
source 12, and both the bases of transistors B9 and BIO serve as negative side clocked into. Both the bases of transistors 
Bl 1 and B12 serve as forward side clocked into. Each collector of transistors B9 and BIO is connected to the negative 
side of the master side latch hold circuit 11, and a forward side output, respectively, and each collector of transistors 
Bl 1 and B12 is connected to the forward side of the slave side latch hold circuit 12, and a negative side output, 
respectively. 
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The input of the master side latch hold circuit 1 1 is connected to the output of a flip-flop with the same preceding 
paragraph, or the bias voltage of the mean value of a flip-flop circuit output in case clocked into is with Hi level and Lo 

level is given. 

When clocked into is L level, the output of the master side latch hold circuit 1 1 serves as low voltage compared with the 
input, and the master side latch hold circuit 1 1 will be in a transparent condition, makes low voltage simultaneously the 
input of the slave side latch hold circuit 12 compared with the output, and makes a HOLD status the slave side latch 
hold circuit 12. When clocked into is H level, the master side latch hold circuit 1 1 will be in a HOLD status, and, 
conversely, the slave side latch hold circuit 12 will be in a transparent condition. 

The best gestaU for inventing In drawing 1 , a data signal 15 and the clock signal 20 which the clock circuit 13 generates 
are inputted into the master side latch hold circuit 1 1 . The master side latch hold circuit 1 1 takes two conditions, a 
transparent condition and a HOLD status, according to the level of these data signals 15 and a clock signal 20, and 
outputs these conditions, and the data/clock signal 16 with which the level of data signals 15 and 18 was reflected. This 
data / clock signal 16 contain both the data signal component and the clock signal component. 

Data / clock signal 16 is supplied to the slave side latch hold circuit 12 through data / clock signal way from the master 
side latch hold circuit 11, and a clock signal 21 is supplied to it from the clock circuit 13. The slave side latch hold 
circuit 12 takes two conditions, a transparent condition and a HOLD status, according to the level of data / clock signal 
16, and a clock signal 21 like the master side latch hold circuit 1 1, and outputs the flip-flop output 19 in which the level 
of these conditions, the data/clock signal 16, and a clock signal 21 was reflected. In addition, in this drawing, although 
only one line showed each signalling channel for the conciseness of drawing, each signalling channel consists of 1 or 2 
or more lines actually. Each signalling channel is made to consist of a line of 2 thru/or 4 in the example of drawing 2 
explained later and drawing 4 . 

The configuration of the example of drawing 2 is explained. If this flip-flop circuit is roughly divided, it will consist of 
the master side latch hold circuit 1 1, a slave side latch hold circuit 12, and a clock circuit 13. It consists of a transistor 
Bl - B4, resistance Rl and R2, and a constant current source II, the sink side of a constant current source II is 
connected with each emitter of a transistor Bl - B4, each collector of a transistor Bl and B-2, the base of B3, and one 
terminal of resistance Rl are connected, and the master side latch hold circuit 1 1 is set to negative side output OIN of a 
master circuit. One terminal of resistance R2 is connected with each collector of a transistor B3 and B4, and the base of 
B-2, and it is set to output OIP the forward side of a master circuit. Each terminal of another side of resistance Rl and 
R2 is connected to the forward side power source VCC. 

The slave side latch hold circuit 12 is the same configuration as the master side latch hold circuit 11, and it consists of 
transistor B5-B8, resistance R3 and R4, and a constant current source 13, the sink side of a constant current source 13 is 
connected with each emitter of transistor B5-B8, transistor B5, each collector of B6 and the base of B7, and one 
terminal of resistance R3 are connected, and it serves as the negative side output QN of a flip-flop output. One terminal 
of resistance R4 is connected with each collector of transistors B7 and B8, and the base of B6, and it is set to output 
OIP the forward side of a master circuit. Each terminal of another side of resistance R3 and R4 is connected to the 
forward side power source VCC. 

The clock circuit 13 consists of transistors B9-B12 and a constant current source 12, the negative side clocked into CN is 
connected to each base of transistors B9 and BIO, and forward side clocked into CP is connected to each base of 
transistors Bl 1 and B12. Each emitter of transistors B9-B12 is connected to the sink side of a constant current source 12. 
the collector of a transistor B9 - the forward side of the master side latch hold circuit 1 1 - output OIP - the collector 
of a transistor Bl 1 is connected to the forward side output QP of the slave side latch hold circuit 12, and the collector of 
a transistor B 12 is connected to negative side output OIN of the master side latch hold circuit 1 1 for the collector of a 
transistor BIO at the negative side output QN of the slave side latch hold circuit 12, respectively. The source side of a 
constant current source 12 is connected to the negative side power source VEE. 

Since any transistor B 1-12 are connected only through a current source and resistance between the forward side power 
source and the negative side power source, low supply voltage actuation is possible conventionally like a circuit. 
Moreover, like the conventional circuit of drawing 6 , since a buffer circuit is not needed in front of a latch hold circuit, 
a data signal can be soon connected with a latch hold circuit, and delay does not occur, but it is suitable for high-speed 
operation. Moreover, the number of components is becoming fewer considerably rather than the conventional circuit. 
For example, the transistor is decreasing from 16 pieces to 12 pieces compared with the example of drawing 6 . 
Moreover, since the symmetric property in the master side latch hold circuit 11, the slave side latch hold circuit 12, and 
the clock circuit 13 is good, a noise, stability of operation, manufacture ease, etc. are good. 

With reference to drawing 3 , actuation of the flip-flop circuit of drawing 2 is explained. When CP low level (Lo) Has 
the clock signal CN impressed to the base of B9 and BIO with high level (Hi), B9 and BIO will be in an ON state, a 
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current flows to each collector, and the current which II draws also in Rl and R2 flows (when wave (A) of drawing 3 is 
Lo). If the potential of B-2 and the base section of Bl is compared, potential will become [ the way of the base section 
of B-2 ] low, ON and B-2 will become [ Bl ] off, and ON and B3 will become [ B4 ] off similarly. 
Here, when DP is Hi, an OIN electrical potential difference falls further, since DN is Lo at this time, B4 is off, Bl is 
turned on, OIP are set to Hi, and it is set to Lo OIN. This condition is the transparent mode, and Wave B is not latched 
but appears in Wave C as it is. 

When Wave A is Lo, if it sets up so that B9 and BIO may become off and the potential of the base of Bl and B4 may 
become low rather than the potential of B-2 and the base of B3, Bl and B4 will serve as OFF. It is decided by any [ B-2 
and ] of B3 just before Wave A is set to Lo, are turned on what will happen to two conditions of the master side latch 
hold circuit 11, and Wave C. 

Thus, although OIP and OIN (wave C) are supplied to the slave side latch hold circuit 12, the data signal component 
and the clock signal component are contained in this signal. This is the description of this invention which is not in the 
conventional technique. This invention was able to simplify the configuration of the whole circuit substantially by 
supplying the signal which contains the component of both a data signal component and a clock signal component in the 
signalling channel which connects two latch hold circuits 1 1 and the slave side latch hold circuit 12 in this way. 
In drawing 3 , the wave-like change in each location is shown, and if it is those who understand actuation of a flip-flop 
circuit and above-mentioned explanation, the configuration of drawing 2 , Wave A, and B will be referred to, he will be 
able to understand that Wave C and D are obtained. As shown in drawing 3 , the wave C which is the output of the 
master side latch hold circuit 1 1 is Hi in time amount (2) - (3) and (6) - (9) and (13) - (16), and Lo in the other time 
amount. By time amount (7) - (10) and (14) - (17), the wave D which is a flip-flop output is Hi, and serves as Lo by the 
other time amount. The wave D suitable as a flip-flop output is acquired from Wave A and B. On the right-hand side of 
[ ofOl N of C waves, and OIP ] the wave, the electrical potential difference on which the circuit of drawing 2 operates 
actually was shown. Even if this invention is the low voltage of 0.8 V, it can be operated. 

The configuration of the 2nd operation gestalt of drawing 4 is explained. The configuration that another resistance R5 
and R6 is connected compared with the configuration of drawing 2 between two resistance connected to the forward 
side power source VCC of each latch hold circuit 1 1 and the slave side latch hold circuit 12 and forward side power 
sources VCC is taken. Thereby compared with the 1st operation gestalt, the necessary potential difference during I/O of 
each latch hold circuit can be made from fewer currents. Since any transistor B 1-12 are connected only through a 
current source and resistance between the forward side power source and the negative side power source, the 
conventionally same low supply voltage actuation as a circuit is possible. 

As mentioned above, the flip-flop circuit of this invention In a flip-flop circuit with two latch hold circuits which consist 
of a transistor Bl - B4, and B5-B8, and the differential circuit for clocks which consists of transistors B9-B12 When 
clocked into CP is [ Hi level and CN ] Lo level, transistors B9 and BIO are turned on. Since transistor B-2 and B3 are 
turned off according to the current of a constant current source 12, the 1st latch hold circuit will be in a transparent 
condition and transistor B5 and B8 are turned off similarly, the 2nd latch hold circuit will be in a HOLD status. The 
condition of the 1st and 2nd latch hold circuit interchanges, and clocked into CP performs flip-flop actuation, when L 
level and CN are H level. Thus, since it was constituted, it became smaller circuit magnitude with the easier 
configuration, and it became possible to consider as low-battery actuation, low power actuation, high-speed operation, 
and few components. 
[Brief Description of the Drawings] 

Drawing 1 It is the outline block diagram having shown the example of the operation gestah of this invention. 

Drawing 2 It is the circuit diagram showing the 1st operation gestalt of this invention. 

Drawing 3 It is the wave form chart having shown the wave-like example in each location of drawing 2 . 

Drawing 4 It is the circuit diagram showing the 2nd operation gestalt of this invention. 

Drawing 5 It is the circuit diagram having shown an example of the conventional flip-flop circuit. 

Drawing 6 It is the circuit diagram having shown other examples of the conventional flip-flop circuit. 

The explanation 1 1 of a sign The master side latch hold circuit 12 The slave side latch hold circuit 13 Clock circuits Bl- 

B12 Transistors R1-R6 Resistance 11-13 Constant current source VCC The terminal VEE of a forward side power 

source Terminal DP of a negative side power source Forward side data input DN Negative side data input CP Forward 

side clocked into CN Negative side clocked into QP Forward side output QN Negative side output 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawin g 2] 
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[Drawing 3] 
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